





SR Ente ia talepi aE TI 

































































.. theyre mild 
and yet 


Staley 


© 1936, LicGett & Myers ToBACco Co. 





THE TECHNOLOGY REVIEW, March, 1936. Vol. XXXVIII, No. 6. Published monthly from October to May inclusive and in July at 10 Ferry Street, 
Concord, N. H. Publication date: twenty-seventh of the month preceding date of issue. Annual subscription $3.50; Canadian and Foreign subscription $4.0u 
Entered as second-class matter at the Post Office at Concord, N. H., under the Act of March 3, 1879. 














THE TABULAR VIEW 





HE Fifth Edition of ‘Biographical Directory of 

American Men of Science,” published in 1933, added 
stars to the names of 250 men regarded by their col- 
leagues as leading scientific workers. One of these was 
Professor GrorcE R. Harrison, Director of the Insti- 
tute’s Spectroscopy Laboratory, who came to Technol- 
ogy in 1930 from Stanford University. A contribution on 
the spectroscope’s importance to industry was made by 
Professor Harrison in these pages in December, 1933 
(page 87). The Review is glad to present him again as an 
author, this time as one who would inspire the atom 
with a “divine discontent.” Professor Harrison, a physi- 
cist, is anxious that he be not thought presuming in 
writing of chemistry. His article was originally prepared 
for a broadcast sponsored by the Northeastern Section 
of the American Chemical Society in its notable and suc- 
cessful series of science talks presented in New England. 


ORTY years as head of an economics department is 

a goodly period of time over which to study chang- 
ing conditions in our world. Preface this by six years 
of teaching before taking the position of head; add to it 
such extracurricular duties as service on the Railroad 
Emergency Board to make investigations into the 1934 
disputes between the Southern Pacific Lines in Texas 
and Louisiana and employees of the company and the 
disputes between the Mobile and Ohio Railroad Com- 
pany, the receivers of the company, and its employees. 
The result is breadth as well as depth of economic 
knowledge. Such we have in Professor Emeritus Davis 
R. Dewey. The thousands of Technology students who 
have known him as an inspiring teacher will welcome, 
we are sure, his appearance in these pages. 

A brother of John Dewey, the eminent philosopher 
and psychologist, Dr. Dewey is also an author and edu- 
cator of note. Born in Burlington, Vt., in 1858, Professor 
Dewey was graduated from the University of Vermont 
in 1879 with Phi Beta Kappa honors. After teaching for 
several years in the public schools, he entered Johns 
Hopkins University as a graduate student, and in 1886 
received his doctor’s degree. Dr. Dewey became Head 
of the Department of Economics at the Institute in 
1893 and held this position until his retirement in 1933. 


REDERICK G. FASSETT, Jr., Assistant Professor 

of English at the Institute, has appeared in our pages 
a number of times. We have mentioned that he comes 
from Maine; we have expressed appreciation of the 
course he directs as an option of freshman English to 
assist men on the staffs of undergraduate publications 
at M.I.T.; we have credited him, as a co-author with 
Paul C. Eaton, ’27, with the writing of two books, 
“Practical Writing” and “Studies in Reading’’; we 
have mentioned him as the contributor of a book re- 
view in these pages (November, 1935, page 50). We now 
call to your attention two more book reviews on page 
213 of this issue, and, in addition, we introduce you to 
a poet, page 224. (Concluded on page 206) 
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essential in maintaining 
present day production schedules 
while giving accuracy at low unit cost. 





O Institute Librarian W1iLi1AM N. SEAVER, who in- 
itiated it, and to Miss Marcaret P. Hazen, who 
prepared it, we are indebted for the reading list, on 
Use our No. 32 Catalog as your page 223, of important scientific books, significant to 
buying guide. Brown & Sharpe the layman. 
Mfg. Co.. Providence, R. !. : 








OVER CLUB member No. 2 is ALEXANDER PIAGET, 
of St. Louis, whose study of a row of transformers 
at the Page Avenue substation of the Union Light and 
Power Company, St. Louis, graces the cover of this issue. 
Mr. Piaget also contributes the frontispiece. As we wrote 
last month, the amateur photographer, such as Mr. 
Piaget, who has a print reproduced on our cover has 
attained, we like to feel, a measure of distinction in his 
work that warrants special notice. “‘We propose to give 
this recognition in this column each month, so far as 
possible, and by way of doing this, we announce the 
formation of the Cover Club, the membership of which 
will include those amateur photographers whose work is 
printed on the cover.” 





N April The Review will present a special issue mark- 


B R O WwW N & s H & R P E ing the 75th anniversary of the granting of the Insti- 
Cc U T T E R § tute’s charter. The usual Review coverage of science, 


engineering, and Technology news will be supplemented 
by articles on the history of the Institute. 
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toughest, most wear resisting rubber com- 
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POLAROID 


The New 
Light Polarizer 


Unlimited in Area 


Low in Cost 


My 





Poxanizep light is now available for convenient use 
in unlimited areas — freed from all the limitations of 
the Nicol prism. 

Polaroid is available in glass discs of any required 
area. It polarizes by simple transmission. 


The smallest standard Polaroid disc has over five 
times the area of the largest Nicol prism regularly 
available — and costs only one-tenth as much. It offers 
an entirely new order of convenience and economy in 
the present applications of polarized light — and opens 
for development many fields which have remained 
relatively unexplored because of the inconvenience, 
limited apertures, and high cost of prismatic polarizers. 


Polaroid offers unusual opportunities for the study and 
classroom demonstration of polarized light — for large 
scale study of strains in transparent material — testing 
of glassware — the study and even the lantern-slide 
projection of interference colors of crystals — light 
intensity control — chemical determinations — meas- 
urement of gloss — the study of superimposed inde- 
pendent color fields —non-glare surface study of 
paper, textiles, etc. — electro-optical shutters (Kerr 
cells) for velocity of light experiments, television, and 
facsimile work — studies in experimental psychology 
involving binocular vision and independent images — 
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U. S. PATENTS: 1,918,848 — 1,989,371 — 1,951,664 — 1,956,867 — 2,011,553 


rtance in All the Sciences 
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Polarizes visible light as effectively as the Nicol prism except for 
barely perceptible traces of inefficiency at the ends of the spectrum 
where the sensitivity of the eye is low. Structure is invisible at 1100 
magnifications. Unaffected by age, ultra-violet light, temperatures 
to 250° F. Easily cleaned glass surfaces. Uniform polarization 
over entire area. Transparent to infra-red —no appreciable 
heating. Polarization over 99\%%% perfect. PRICES: 4 cm clear 
diam. in moulded rim, $5.00; 25 cm clear diam. in metal rim, 
$125.00 — other sizes in discs and large sheets are available on 
special order for immediate delivery. 





improvised conversion of standard optical instru- 
ments to polarizing instruments — control of the glare 
of specular reflections of sky light. 


ENGINEERING SERVICE—An expert technical 
staff including the Land-Wheelwright Laboratories 
will gladly cooperate with research workers whose 
problems involve the use of polarized light. 


Order Directly from 


POLAROID CORP. 


DIVISION 33 


168 Dartmouth St. = Boston, Mass. 
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What is the best 


IR HOSE 


for YOUR job? 


ae: that depends upon the job, for some 
are far more “hardboiled” than others. That is 
why Goodyear builds five different types of air hose 
to meet specific requirements of various services — 
a quality line that time has proved outstanding in 
withstanding the three chief enemies of hose life: 
light, oil and pressure. 


Sunlight slowly oxidizes hose, causing it to crack 
like an old rubber band. To offset this, all Goodyear 
Hose has an exclusive, light-impervious, “anti-ox” 
compound cover that prevents premature checking. 


To combat the rotting action of oil in the line 
Goodyear has developed a special non-porous, slow- 
aging, non-swelling tube stock that eliminates all 


danger of tube flaking off and clogging tools. 
And all Goodyear Hose has a high-tensile carcass, 


woven in a way that holds pulsing pressures with iron- 
pipe surety, yet gives extreme flexibility in short- 


radius work and absorbs dragging “tow rope” strains. 


Specified by 


No wonder Goodyear Air Hose is recommended by 
all industry for its remarkable low-cost service. Wh 
not consult that experienced hose expert the G.T.M. 
—Goodyear Technical Man. He’ll gladly 

advise you which Goodyear Hose is 

best for your job. To bring him 

write Goodyear, Akron, Ohio, 

or Los Angeles, California — 

or the nearest Goodyear 

Mechanical Rubber 

Goods Distributor. 
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The Trend of Affairs 


Shoppers’ Guide 


of new products and discoveries, important and 

unimportant, but novel, useful, or beguiling for 
their ingenuity, here are some of the items they might 
include at this time: 
@ The National Physical Laboratory of England re- 
ports the development of a new motor oil containing 
small quantities of tin and chromium in solution. The 
metals deposit on the surfaces of working parts and are 
said to reduce wear by 50% through their resistance to 
corrosion, one of the chief enemies of cylinder walls. 
@ One of the windows in the Vatican is made of a new 
type of glass in which “glass silk” is compressed be- 
tween two sheets of ordinary glass. Developed by a 
British manufacturer, the new glass, which can be made 
in many colors, is said to diffuse light evenly. Another 
interesting window, in which thin Alabama Madre 
cream marble takes the place of glass, may be seen over 
the entrance to the Pennsylvania Station at Newark, 
N. J. The marble pane, which is half an inch thick, per- 
mits the passage of light, but reduces glare and heat. 
@ The rapid seasoning of certain species of wood by 
soaking or boiling them in a chemical solution is a recent 
achievement of the United States Forest Products Lab- 
oratory at Madison, Wis. Wood treated by this method 
does not require kiln-drying. 
@ From the Engineering Experiment Station of the 
University of Ohio comes announcement of a new build- 
ing material described as “clay lumber,” which is said 
to be fireproof, soundproof, strong, and cheap. The ma- 
terial is a baked clay product produced in strips four 
feet long and two feet wide. It may be tooled to shape, 
is an excellent insulator, and is expected to be useful 
where bricks are now employed. 


F The Review Editors were assembling an exposition 


@ The use of phenol-formaldehyde resins as glue for 
veneers and plywood greatly extends the possibilities 
of these useful materials. The water-soluble glue hitherto 
employed as a bond has been a handicap which dis- 
couraged their use for many purposes for which they 
were otherwise ideal. While synthetic resin bonds are 
not new, their use for this purpose has only recently 
been accomplished successfully. The bond, known as 
Tego glue, is applied in the form of thin sheets. Veneers 
and plywood made by this method are already being 
used for furniture, radio cabinets, airplanes, and auto- 
mobile bodies. The use of the new type of plywood for 
prefabricated houses is being considered. 

@ Creameries in South Africa are experimenting on the 
production of casein from buttermilk, a huge quantity 
of which is produced by its 700 plants manufacturing 
butter. The casein would be made into buttons and other 
such products salable in the domestic market. 

@ One of the latest uses for versatile rubber is in the 
form of drums for the shipment and storage of acids 
and other corrosive liquids, the handling of which 
has long been a problem. Many advantages are claimed 
for the new rubber containers: they are practically 
indestructible, lighter, and more easily handled than 
glass or stoneware, carboys, and flasks, and are long- 
lived. The new drums may be stored in the open, for 
they are not affected by rain or snow. Liquids stored in 
them are not subject to decomposition by light. 

@ Those who know the problem of removing paint, 
grease, and other substances from the skin will welcome 
a new vanishing cream which protects the skin from all 
ordinary stains. Pro-Tec, as the new cream is called, 
is rubbed into the skin, forming a film which leaves the 
hands dry and flexible without any sensation of sticki- 
ness. This protective covering may be easily washed 
away without leaving any trace of dirt or grime. It is 
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being used widely in industry and in the household, 
where it recommends itself especially to the man who 
tinkers on his car or works in the garden. 

@ A Cincinnati valveman has devised a method for 
detecting leaks in water mains and pipes by means of 
radio tubes coupled with a sensitive microphone pick-up. 
The device is connected with a hydrant or other valve 
that has a direct connection with the house or main 
line. The apparatus, it seems, has such an antipathy to 
leaks that it fairly sizzles as it is brought nearer and 
nearer the leak, finally roaring when in close range. 

@ There is a new nonskid bathtub with sloping sides 
and a wavy, embossed bottom. Inasmuch as more people 
are hurt in bathtubs than in airplane travel, this may 
prove a great boon, if skidding is actually prevented. 
@ Algeria offers a process for removing acid from olive 
oil so that it is not corrosive to metal. Thereupon the 
oil may be used in the crank case of a motor car or 
graphited for heavier lubrication purposes. The oil is 
best used in a mixture with a somewhat larger proportion 
of mineral oil. 

@ Germany announces an apparatus to fit on perambu- 
lators so that they can be rolled up and down stairs 
without jarring the young passenger. The apparatus is a 
type of roller which maintains the perambulator in a 
horizontal position and which will come to a standstill 
if for any reason the parent’s grip on the pram should 
be released suddenly at mid stairs. 


The continuous truss of the 
Sagamore Bridge as it 
springs across the 
Cape Cod Canal. As 
army engineers 
prepare to widen 
and deepen the 
canal their plans 
are being for- 
mulated by 
model studies 
at M.I.T. 
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U. S. Bureau of Reclamation 
The All-American Canal is being cut through these sand hills 
along the western side of the Colorado River 


@ For the harassed user of the public telephone, a 
Madison, Wis., manufacturer has contrived booths 
which remove at once the jumble of sound, bad air, and 
sweltering aromas. The booth works on the principle 
of absorbing extraneous sounds rather than attempting 
to cut them off. It is said to be effective enough in ab- 
sorption so that no door is required to keep the speaker’s 
voice from passing beyond the confines of the cellule. 
@ Electrical engineers are trying out a new pocket radio 
transmitter which is expected to be valuable for the 
adjective-addling process of reporting public events by 
radio, where and when they occur. The new transmitter, 
weighing less than a pound, transmits on waves approxi- 
mately one meter in length. Its power is about two 
tenths of a watt, and its transmitting tower is just ten 
inches high. The unit proper consists of a three-inch 
cube of metal plates inside of which are located vacuum 
tubes about the size of acorns. Current is furnished by 
an external battery which may be carried on the back of 
the announcer. The tiny transmitter is designed as a 
pickup instrument for transmitting to the larger broad- 
casting studios where the program will be sent out 
through the regular broadcast channels. The midget 
instrument has operated successfully over distances of 
four miles — experiments with a still smaller unit are 
in progress. 

@ Photographic prints in natural colors come a step 
nearer perfection in the Chromatone process, which is 
now offered to professional and amateur photographers 
as a comparatively simple method of making prints in 
natural color. Two young chemists, Francis H. Snyder 
and Henry W. Rimbach, worked out the process while 
searching for a better medium for making colored micro- 
graphs. The method is essentially a process of photo- 
graphic color toning which is said to reproduce the 
colors of nature faithfully. It involves the production 
of three positive prints from either two- or three-color 
separation negatives. The prints are made on Chroma- 
tone print paper, which is a gelatine-collodion stripping 
film, and are then toned to the proper colors: magenta, 
blue-green, and yellow. The final step is superimposing 
these three prints in register on a white background. 








Marcu, 1936 








Standley 


Sandy solitude among Sahara-like dunes in San Luis Valley, 
Colorado 


Photographers skilled in the production of ordinary 
black-and-white prints are expected to encounter no 
difficulty in making prints by the new process. Although 
it has been possible for several years to make color 
prints, the processes have been so complex and expensive 
that only experts were capable of producing acceptable 
results. Color transparencies on plates and films have 
been available for many years, but photographers are 
still seeking a simple and inexpensive method of dupli- 
‘ating prints in color. The Chromatone process appears 
to be a significant step in that direction. 

@ A camera capable of making a photographic record of 
the quality of tones and sounds has been developed at 
Harvard University, where the characteristics of musi- 
cal instruments will be analyzed. The new speed camera 
makes it possible to record minute changes in tone 
between very fine and ordinary instruments. The photo- 
graphic record made by this method is registered in 
terms of relative loudness of all parts of the sound, in- 
cluding fundamental pitch, the overtones, and incidental 
noises, such as the scratching of a bow on violin strings 
and the mechanical sounds that may be produced in 
certain wind instruments. A microphone picks up the 
sound in the range between 50 and 10,000 cycles and 
filters it electrically. The technique includes the use of a 
beam of light from a cathode-ray tube, which moves 
back and forth along a horizontal line in proportion to 
the strength of the sounds. The record is made by 
photographing the path of the light beam on sensi- 
tized paper. 

@ German scientists claim to have developed a nico- 
tine-free tobacco which is said to be mild and pleas- 
antly aromatic. They have also developed a type which 
contains as high as 15% nicotine, compared with 1.5% 
in normal plants. The high nicotine producing plant 
is to be used for insecticides for Germany’s orchards 
and vineyards. 

@ If readers, keen in the pursuit of the new, have 
other items to suggest for The Review’s pastepot-and- 
scissors exhibition, their recommendations will be 
gratefully and judicially appraised. 





Dithyrambs and Dynamite 


HALL the scientist who wants to talk to the lay- 
man model his writing on tabloid headlines or on 

the Apocalypse? If he chooses either as a guide, his 
discussion of science, whatever phases of it he attacks, 
will be prejudiced by the connotations which his lan- 
guage sets up in the layman’s mind. Whether those 
connotations will contribute to the layman’s believing 
that science means anything to him, or should mean 
anything to him, is an open question. If the scientist 
chooses the first model, his prose will be staccato and 
its connotations will be those of the Machine with a 
capital M; if the second, his prose will be close kin to 
mystic revelation and its connotations will be those 
of titanic mystery and often sterile awe. Neither set of 
connotations is likely to be of much use in clarifying the 
average man’s ideas about science and things scientific. 
Neither is likely to accomplish very much in helping the 
average man to bring the economic and sociological 
activities of the world into step with scientific advance. 
Consequently the stylistic tone of popular books about 
science, insofar as it may set at naught the purpose 
for which the books were written, is more than a mere 
matter of rhetoric. The man of science, in assuming the 
magniloquent rodomontade of the seer or the periscopic 
staccato of a Winchell, has ignored the potentially very 
great effectiveness of the direct, factual, scientific prose 


The proud phys- 
iognomy of 
a modern 
steam loco- 
motive, “the 
noblest of 
articulated 
tools” 
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which is his own special implement. More than that, 
like both the seer and the Winchell, he has turned his 
back on the elementary precepts of common-sense Eng- 
lish, which in the long run are the most effective. 

Two recent books, “Autobiography o Earth’* and 
“The Next Hundred Years,’’* bear out this point. The 
first, by Professor John Hodgdon Bradley of the Univer- 
sity of Southern California, undertakes a survey of what 
we know about the origin and subsequent history of our 
planet and of the ways in which we have been affected by 
that history. Throughout the book he is anxious that the 
reader understand how small a thing man is in propor- 
tion to the forces involved in molding not only his 
domicile, but him as well. Obviously, this is interesting 
and important matter. The purpose which ties Dr. Brad- 
ley’s book together — a purpose rather difficult to trace 

is vitally important to the average man as well as to 
the scientific man. It is, essentially, to show that man 
must recognize himself as the creature of these forces, 
but as a creature who potentially could better adapt 
himself to them and them to him. The story is epic: The 
data are many and sound; but the writing is poetized 
rhetoric, full of the worst of Swinburne and Dickens, 
with more than a little of Byron at his most bombastic. 
As a consequence, it is a fair assumption that the point 
of what Dr. Bradley wants to say will be lost. 

These are harsh strictures to lay on a man who writes 
with a strong conviction of the importance of what he 
has to say and with as evident sincerity as does Pro- 
fessor Bradley. But they may be justified on the ground 
that the scientist who remarks in passing on the sterility 
of classicism and the perils of emotionalism as manifest 
in religious fervor should not borrow their purple 
patches only, and on the ground that much of the very 
real worth of this book, in its detail, its sweep, its obvi- 
ous effort at synthesis in a field sadly needing synthesis, 
is almost hopelessly canceled by rhetoric in which the 
reader too easily becomes lost. 

The second of these books, which stylistically is really 
at the opposite extreme from Professor Bradley’s, grew 
out of the fact that its author, Professor C. C. Furnas 
of Yale, went to the Century of Progress Exposition to 


*Bradley, John Hodgdon, “Autobiography of Earth,’ New York: 
Coward-McCann, Inc., 1935. 

Furnas, C. C., ““The Next Hundred Years,’ Baltimore: The 
Williams and Wilkins Company, 1936. 
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Nearly 13,000 square feet of porcelain enamel, in a variety of 
colors and finishes, were used in finishing the interior walls, 
furniture, light fixtures, columns, and ceilings of the new labo- 
ratory of the Chicago Vitreous Enamel Products Company, 
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see what we have to represent progress. He came away 
disappointed — rather worked up — and wrote “‘The 
Next Hundred Years” to appraise the unfinished busi- 
ness of science and to show how little we know, how 
much must be done if progress is to continue, and how 
the pattern of life must be altered to accommodate 
the results of scientific activity. His purpose is more 
immediately objective and practical, less philosophical, 
than Dr. Bradley’s. 

Biology, chemistry, physics, engineering, and the 
social consequences of these four are considered in turn; 
about each Professor Furnas has so much to say that his 
entire book keeps a breathless pace and reports so many 
deficiencies that any prior awe for science in the lay 
reader’s mind emerges from the reading rather badly 
battered. Furnas’ disappointment in visible evidences 
of progress, as the Exposition showed them, may conse- 
quently do good work as a corrective for the meretricious 
adulation of science which is too often engendered by 
its commercial exploitation. 

It is not that his work is altogether negative: He has 
plenty of positive suggestions to make, and plenty of 
possibly catalyzing questions to ask. Implicit argument 
for the need of a synthesizer to be for biology in the 
present what Newton was for physics in the past; 
shrewd questioning of the too conscious “aristocracy” 
of modern physics among the sciences; a strong and 
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What wormwood pollen looks like 
when enlarged 500 times 


clear statement of the case for academic freedom as a 
condition of the research which shall produce the 
envisioned progress of the next 100 years; fresh be- 
laboring of the sociologist and economist to stir them 
into ordering a world which shall easily assimilate 
science — these stand out as the major elements of the 
dynamite which the Exposition led him to compound. 

He has read and observed widely, has experimented, 
and, more important, has pondered. He has things to 
say which the average man must heed, when they are 
better said; but he writes a prose which must have been 
born of unholy union between Time and Chemical 
Abstracts, with Lord Timothy Dexter as accoucheur. 
It is staccato and chaotic, full of the overtones of 
“R.U.R.” Perhaps because of the really immense 
amount of specific material which he compresses to 
about 400 pages, perhaps because of haste, it is often 
downright unintelligible: Sentences lack predicates or 
grammar is otherwise confounded. The average man, 
who would bog down in Dr. Bradley’s extended rhet- 
oric, will be knocked senseless by Professor Furnas’ high 
pressure. 

Somewhere between the two extremes here illustrated 
there is a mean of straight, direct English prose which 
shall draw on Revelations infrequently, on journalism 
infrequently, on Darwin occasionally, and on Thomas 
Huxley often, and as a consequence will be able to do 
the imperative task which these two books, in spite of 
the admirable intention of their authors, will not do. 





Cross Crossings Cautiously — French Style 


HE frugal French have, it appears, put science to 

work in lowering maintenance costs on French rail- 
ways. Those who have toured the country will remember 
the railway-crossing gates, made of iron and rolling 
on wheels, which are gravely trundled across the high- 
way by a mustachioed veteran of Sedan some 15 or 20 
minutes before the arrival of the train. These gates are 
amply adequate to prevent the motorist from being 
hurt by the train, but not, alas, sturdy enough com- 
pletely to resist the impact of an insufficiently braked 
Citroén. French statistics indicate, as a matter of fact, 
that more than half the accidents at French grade cross- 
ings involve only the automobile and the gate with no 
train anywhere in the offing. 


Pollen of the giant ragweed is di- 
minutive but it creates grief enough 


The pollen of the common ragweed 
is only 1/500 of what you see above 


Gallic motorists might have shrugged off the minor 
contusions indefinitely, but the time has arrived when 
the P.L.M. can no longer brook the constantly increas- 
ing bills for gate repairs. Some ingenious employee, 
therefore, has rigged up a parabolic mirror and neon- 
light arrangement operated by a 135-volt dry cell which 
lasts a year and which lights up automatically when the 
barrier begins to close and goes out only when the bar- 
rier is entirely reopened. Experiments on 12 crossings 
near Paris have justified 40 more installations. Day after 
day the joy is being taken from the life of the French 
motorist by that devil, Science. 


On the Aeronautical Front 


ROM our grab bag of aeronautical news we draw 

the following notes. @ The formation of ice on pro- 
pellers of aircraft has long been a vexing problem. The 
Department of Commerce has announced the “slinger 
ring,” a device that feeds a steady stream of anti-ice 
solution to the surfaces of the whirling blades. Airline 
operators are adopting it for their ships. 
@ The “visiometer,” an instrument recently developed 
by the National Advisory Committee for Aeronautics, 
plots the blind spots in a pilot’s line of vision and makes 
possible a plane projection of the three-dimensional 
field of view. With this knowledge a pilot may operate 
with greater accuracy, particularly in making landings. 
@ Steam still has its advocates as a source of power 
for airplanes. In California the Besler brothers are pro- 
moting a two-cylinder, V-type steam engine developing 
150 horse power at 1,650 revolutions, abetted by a con- 
denser reported to recover 90% of the water used. From 
Germany comes a report of the development of the 
steam turbine of 2,500 horse power for transports. Re- 
ports from Sweden and Italy indicate that engineers 
in Europe are giving more attention to steam than is 
generally realized. Other experiments with aeronautical 
steam power plants in this country include a two- 
cylinder opposed engine weighing less than 150 pounds 
with its boiler, developed by H. C. Johnson of Akron. 
@ A new method of driving airplane propellers with 
belts has been tried experimentally recently. An ordi- 
nary automobile engine was used with V-belts of rubber 
and textile composition. This method of transmitting 
power may have applications in small aircraft. 
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@ Considerations of flexibility and weight have led to 
the use of transparent plastics for windows in aircraft. 
Most of these materials have a weight less than half 
that of glass and the fact that they may be bent or 
molded makes them highly desirable for the many 
curved surfaces on airplanes. 

One of the disadvantages of plastics is that their 
polished surfaces are soon impaired by sand and dust, 
oily cloths, and insects. Where clear and undistorted 
vision is essential, safety glass is now used, but in this 
application the surfaces must be flat. Most of the plastics 
used for windows in this country are made of cellulose 
acetate or cellulose nitrate. In England transparent 
synthetic resin of glycerol and phthalic anhydride is 
being used, but this material is less flexible than the 
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cellulose types. The importance of the problem is indi- 
sated by the fact that the National Bureau of Standards, 
in codperation with the National Advisory Committee 
for Aeronautics, is making a survey of the entire field of 
transparent plastics. 


Oasis in Detroit 
O TOWER of Manhattan, no backwater of Balti- 


more, no nostalgic vieux carré of New Orleans, no 
glamorous Barbary Coast of San Francisco usually 
beckons the great foreign artist who wanders to our 
shores. Frequently for his inspiration he turns rather to 
fiery metal gushing from Pittsburgh’s furnaces, to 
crackling grandeur of Schenectady’s welders, to clang 
of steel on steel as Detroit’s mighty presses turn 
sheets into shapes. Here he sees chimneys and trans- 
formers and conveyors as the epitome of power and 
men in masks and asbestos suits as pygmies fighting 
a desperate battle with modern Titans. Of all cities 
furnishing this inspiration, Detroit is Mecca. 

As are many American cities, Detroit is noisy, 
bitter, aggressive, unbeautiful. It spreads in waves 
across the flat and unresisting Michigan landscape. 
To the north it washes against an island that is 
serene, friendly, unpretentious, and beautiful; it 
will remain so. This island is Bloomfield Hills and 
it houses Cranbrook. 

Leaving Detroit’s center one drives 20 weary miles 
straight north on Woodward Avenue, past the Art 
Museum housing controversial Rivera murals, past 
the General Motor’s Building, past one of the ubi- 
quitous Ford plants, past Detroit’s new moated zoo, 
past Father Coughlin’s exotic shrine of the Little 
Flower. Suddenly the street ceases to be straight, 
ceases to be flat. Suddenly one leaves the sandy, 


World’s largest. Two of the 12 gigantic triple-pole air- 

break switches installed at Boulder Dam for disconnecting 

equipment, when necessary, in the 287,500-volt, 266-mile 

transmission line from the power house to Los Angeles. 

Left. Flashover test at 850,000 volts. Below. One of four 
double units 








Bowte Switch Company (A. J. Bowte, '96) 
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rather desolate plain and enters 
green and rolling country. 
One has arrived at Bloomfield 
Hills. Here lies Cranbrook. 
Cranbrook is quite as much 
the result of fateful meeting 
as of prevision. In 1923 Eliel 
Saarinen, noted Finnish archi- 
tect, whose work had made 
Helsingfors a place of pilgrim- 
age, came to America to com- 
plete his drawings for the 
Chicago Tribune Tower com- 
petition. These drawings were 
awarded second place by the 
jury. What would have hap- 
pened had Saarinen won first 
place is matter for conjecture. 
Cranbrook may exist because 
he lost. In 1924 to 1925 he 
spent a year as critic of senior 
architectural design in the 
University of Michigan. Here 
one of his students was Henry 
S. Booth, son of George Booth, 
wealthy Detroit publisher. 
The idea of an institution 
had long been forming in the 
mind of the elder Booth who 
had already begun to cultivate 
his 350-acre estate for things 
other than personal pleasure 
and comfort. Son Booth was 
slated to carry out the Cran- 
brook idea. But as the plans 
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grew young Booth realized that the 
problem was perhaps beyond his ex- 
perience and he called in Saarinen as 
advisor in 1925. Saarinen has been in 
Cranbrook ever since, and all the school 
buildings except Brookside School for 
Children are his creation, as well as 
many of the educational ideas. 
Cranbrook is a school. It consists of 
several units separated geographically, 
but closely united spiritually: Brook- 
side School (1918) cares for moppets; 
Cranbrook School (1926), for boys: 
Kingswood School (1931), for girls. 
These schools take youngsters through 
all the preliminaries to college educa- 
tion — preliminaries that make them 
fit to enter college. They have their 
eyes also on the higher schools, how- 
ever: Cranbrook Academy of Art (1928) 
and Cranbrook Institute of Science 
(1930). Through the schools for the 
young, as through the schools for the 
older, run two basic ideas: the need for 
omnipresent beauty and the desirabil- 
ity of giving every student, whatever 
his years, all possible advantages and 
opportunities for self-development. 
Cranbrook Academy is not an art 
school in the ordinary sense. There are 
resident artists, to be sure, who form a 
more or less permanent staff: Finland’s 
Saarinen in architecture; Sweden’s 
Carl Milles in sculpture, Milles who 
came to spend a few months in Cran- 
brook in 1930 and who has made it his 
permanent home; Hungary’s Zoltan 
Sepeshy in painting; Mrs. Saarinen in 
textiles. There are also visiting artists 
from all over the world who come for a 
few months or a year. Le Corbusier 
was a visitor last fall. It is in this 
environment that students work. 






Compressed Atr Magazine 


Moving an eight-mile strip of concrete highway in New Jersey a lateral distance of 12 feet by 
compressed air. By inserting fire hose in the expansion crack and inflating the hose, the strip 
was moved two inches. Subsequent moves were made by successively blocking off the space 
cleared and repeating the inflation. By adding a new strip to the one moved, a three-strip highway 
was transformed into a four-strip road with a 12-foot division in the center 
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The Institute of Science, too, is not a school but a 
research institution manned by a staff of scientists 
working in the natural sciences. Part of the staff does 
extension work in the three Cranbrook Schools for the 
purposes of direct education and for the purpose of 
exposing the students to the work being done at the 
Institute. It has a small but excellent natural history 
museum and an astronomical observatory. 

In the background of all the educational effort is the 
idea that there is little hope in the adult, that it is 
children who must be led to demand better 
things of their generation, be these bet- 
ter economic order, peace, or merely 
more beautiful surroundings. It is 
the young who must be made 
to feel the need for omnipres- 
ent beauty. Those with tal- 
ent for its pursuit naturally 
graduate into the Academy 
of Art where they may be- 
come sculptors, painters, 
weavers, architects, ceram- 
icists. Cranbrook is even 
more concerned with those 
who are to be not creators 
but patrons. These carry 
away with them ideas of 
beauty which it is hoped 
will stay with them all 
their lives and through 
them penetrate further 
into our civilization. A 
sign on one of the gate- 
ways aptly expresses the 
ideal: ‘‘. . . The Life 
without Beauty is only 
half-lived.” This is Booth’s 
antidote to Detroit. 

Constant living with 
beauty is achieved in two 
ways: creation and asso- 
ciation. Moppets and older 
children alike have relatively free access to studios of 
masters at work; they may even participate in that 
work. The youngest children play with blocks to build 
houses of their own desire with the help of Saarinen’s 
sympathetic and understanding criticism. (Once they 
redesigned their nurseries, but this caused too many 
domestic crises.) Girls design textiles and execute them 
on hand looms. Little children model busts that would 
shame the exhibits of any city art league. Naturally 
there is some copying: There are a good many dolphins 
in the Milles catfish manner; a good many forked- 
column motifs are reminiscent of Saarinen. There is 
also much originality. 

This craft method of education is unique enough, but 
perhaps even more unusual is the constant association 
with beautiful objects. These things — gay fountains 
by Milles, models of bird habitats designed and built 
in the Academy of Science with eyes avid equally for 
beauty and for accuracy, prints of old masters, textiles 
from hand looms — adorn every passage and every 
vista. Happy the girl or boy who can dine in the sprightly 





The Hamilton controllable-pitch propeller in action. For invent- 

ing this “prop,” Frank W. Caldwell, °12, recently received the 

Sylvanus Albert Reed Award of the Institute of Aeronautical 
Sciences 
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dining halls that prove Saarinen no typical Finn, no 

dour, phlegmatic, nationalistic northerner, but a playful, 

witty, catholic-minded universalist. Even happier the 

boy or girl who daily everywhere as he or she walks 

from class to class or from dormitory to recreation field 

is always confronted by beauty — beauty profuse yet 

not in profusion, beauty nonchalant and never over- 

whelming. The designers of Cranbrook realize with the 

Japanese that good things must be seen alone. They 

know full well that a single Greek vase worshipfully 

exhibited tells more about Greek art to the 

growing mind than thousands of them 

ranged in cases. Cranbrook’s arche- 

ological specimens whether in or 

out of the museum are few but 

choice, while due to Saarin- 

en’s manifold friendly con- 

tacts with modern artists, 

Cranbrook’s modern col- 
lection is excellent. 

In this oasis in Detroit 

a thirsty Eastern child 

may find the refreshment 

he seeks. 


Engineers’ Social 
Responsibility 

N his address at the 

Institute commemo- 
rating the Bicentenary of 
James Watt, Dr. William 
F. Durand concluded by 
making a forceful plea to 
the engineer of today to 
recognize the “wider view 
of the place of the engineer 
in this great coéperative 
enterprise of the advance 
of civilization; especially 
to remember, that he must 
not live for his profession 
alone, but for the good of society as a whole; that only 
by joining with a whole heart in the study of these 
problems which spring, in so large a degree, from the 
work of those of his own calling, can he discharge his 
full duty to the world in which he lives. If James Watt 
were alive today, I believe that he would join whole- 
heartedly in this wider vision of the place of the engineer 
in the advance of civilization. 

“*. . . It is only the simple truth to say that the 
scientist and the engineer, working together, have in 
the last two centuries, literally made over the world — 
at least, as to the material content of our civilization. 
If this is indeed the case, how should it affect our con- 
cept of duty as members or prospective members of 
this great guild of the engineer? 

“TI have liked to look on civilization as a great co- 
operative enterprise, in which, as individuals or as 
groups or guilds, we contribute such part as we may, 
the sum total comprising the slow integration which 
has transformed us from what and where we were . . . 
to the conditions of today. (Concluded on page 238) 


Fairbanks 











Molecular Planning 
The Superchemistry of the Future* 


By Georce R. Harrison 


chemistry of the future to discuss marvelous new 

kinds of soap, or materials for making nonbreakable 
dishes, or compressed pills which are to contain all the 
vitamins and take the place of carrots, or some other of 
the thousand-and-one things which we expect the chem- 
ists of the future to cook up — a logical extension of the 
hundred-and-one things that present-day chemists are 
producing. But this would only be “the chemistry of the 
future.” I should like to outline a kind of superchemistry 
with which we have at present made only a beginning. 
In this superchemistry atoms will be made to combine 
into molecules in ways which have, up to a short time 
ago, been considered impossible. 

The Review from time to time has described experi- 
ments which physicists have recently been carrying out, 
in which the fundamental nature of an atom can be 
changed by bombarding its nucleus with high-speed 
particles of matter. Extension of such experiments can 
be expected to lead to important results of the kind we 
are discussing; but until the number of atoms changed 
from one type to another is greatly increased, we cannot 
hope to reach the point where the product will have 
nearly as much importance as the process. Some eminent 
scientists have indeed declared that we shall never be 
able to produce transformations of atoms in quantity, 
but never is a dangerous word to use. Merely because a 
man is an authority on the universe is no reason why he 
should speak with authority on eternity. 

The kind of superchemistry we shall now discuss pre- 
sents no such problems; it involves only temporary 
changes in the external structures of atoms. It might be 
called molecular planning, for it is based on finding out 
what causes atoms to join together into molecules, then 
modifying the external structures of the atoms when 
necessary to make them join together into molecules 
they had not thought of forming, and, finally, persuading 
them to build up molecules of types which we do not at 
present possess, but would find useful. 

Until very recently the methods of chemistry have 
largely been empirical; that is, if a chemist wanted to 
know what would happen when he mixed two chemicals, 
he mixed them and then examined the resulting mess, if 
it did not blow up. This is, of course, a very good way to 
experiment, but it restricts the results to cases which are 
pretty apt to occur in the everyday life of an atom. We 
are now approaching the point in our scientific knowl- 
edge where, instead of letting molecules just grow in the 
way they want to whenever atoms get together, we can 
plan out a molecule and arrange combinations of atoms 
which will do things that no molecules invented by na- 
ture would dream of doing. 


* Revised from the 208th Broadcast on Chemistry arranged by 
the Northeastern Section of the American Chemical Society. 


|: IS NATURAL to expect an article on the super- 


Let us first review briefly the nature of an atom, and 
look into the reasons why atoms combine to form 
molecules. This, when fully understood, may be ex- 
pected to help us to predict what we should do to an 
atom to make it want to combine with other atoms to 
produce new and unusual molecules. 

Looking at the material world about us, we see mil- 
lions of different substances — cheese, ice, and geranium 
leaves, for instance. But when we analyze these chemi- 
cally we find that all are made of some few hundreds of 
thousands of different molecules, arranged in various 
combinations. If we examine these hundreds of thou- 
sands of molecules, we find that all are made of only 90 
different kinds of atoms; and if we examine each of these 
90 atoms, we find that all are made of only two things, 
which for simplicity we may list as electrons and pro- 
tons. I am purposely leaving out the newly found 
neutrons and positrons, which are not thoroughly 
understood and which are probably closely related to 
electrons and protons, if indeed two of these four are not 
actually composed of the other two. If there is no gap in 
our reasoning, then one should be able to change a piece 
of cheese into a-geranium leaf merely by a rearrangement 
and redistribution of protons and electrons. We can al- 
ready duplicate the smell of a geranium leaf, its taste, 
and its color artificially; whether we shall ever be able to 
make a synthetic geranium which will grow is another 
story. 

Examining that peculiarity of an atom which makes 
it want to combine with other atoms in definite numbers 
to form a molecule, we take the simplest case: We know 
that the hydrogen atom, which has a single electron 
buzzing about its nucleus, does not like to wander 
around in a gas alone, but under most circumstances 
chooses to join with another of its kind to form a hydro- 
gen molecule, H». An atom of neon, on the other hand, 
shows quite a different disposition and prefers to go its 
way as an individual, so that molecules of neon gas are 
found to be single neon atoms. Still other atoms prefer 
to go in groups of three, four, or even more. 

One explanation for this has been found to be that 
while some atoms do not like to go in pairs, electrons 
most decidedly like to do so when they are in atoms. 
Long after this fact was discovered, its explanation re- 
mained a mystery, until it was found that the electrons 
in all atoms are spinning like tops; in fact, they are little 
magnetic tops. Two such tiny magnets can hold together 
very powerfully, and since each wants to stay in its own 
atom, the two atoms will be bound together by the 
magnetic attraction between their electrons. 

Another cause has been found for the holding together 
of atoms in molecules. We find that the electrons in an 
atom tend to group themselves into layers. Thus two 
of the electrons tend to go around in inner orbits fairly 
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close to the nucleus, much as the planet Mercury goes 
around fairly close to the sun, while others have orbits 
much farther out, like those of Neptune and Pluto in 
our solar system analogy. But instead of each selecting 
its own distance from the nuclear sun, the outer electrons 
cluster into orbital groups of six, ten, or some other even 
number, depending on how they are moving. Apparently 
when an atom has any number of these groups, each 
completely filled with electrons, that atom is quite well 
satisfied to conduct its affairs alone; but if it has an 
electron or two left over after all its layers have been 
filled, it will hold on to these rather half-heartedly and 
lend them to any other atom that wants them. Or, if it 
needs an electron or two to fill out a definite number of 
layers, it will borrow them by taking up orphan electrons 
that some other atom does not need. 

This arrangement sounds ideal, but it has its peculiar 
consequences. The atom which has borrowed electrons, 
and that which has loaned electrons, find themselves 
linked together by bonds quite as strong as the chains 
linking an Ethiopian debtor to his creditor. For an atom 
which has loaned one of its electrons to another has a net 
positive charge remaining, while that which has taken 
on an extra electron has an extra negative charge. These 
positive and negative charges hold the two altered atoms 
together, and a molecule is formed. 

The eleven electrons of the sodium atom buzz around 
in one group of two, another group of two, a group of 
six, and a single orphan electron which is not much 
wanted by the atom. A chlorine atom, on the other 
hand, has 17 electrons, 12 of which arrange themselves 
in closed groups, with five electrons over. These five 
could complete a stable group of six if they just had an- 
other electron. What then is more natural than that 
when they find a sodium atom nearby they should bor- 
row its orphan electron? The two atoms then must 
willy-nilly go into partnership to form a molecule of 
table salt, sodium chloride. If at any later time they 
agree to part, the orphan electron leaves its circle of six 
happy companions, and goes off with its sodium parent. 

Oxygen, with its eight electrons, as distinguished from 
chlorine with 17, lacks two electrons of those required 
to form closed groups. To be perfectly satisfied, then, 
when it finds itself in the company of hydrogen, it will 
borrow one electron from each of two hydrogen atoms, 
and the partnership will produce a molecule of H,O, 
or water. 

It is not difficult to follow this same sort of reasoning 
in explaining the building up of very complex molecules 
which will do all sorts of things that simple atoms would 
never think of doing. A soap molecule, for example, is a 
great long string of atoms hitched together by their 
mutual interest in electrons; it is much like a snake, 
with an active head and a long slim tail. Soap is such a 
good cleansing agent because it can dissolve greasy 
things or grimy things equally well. The head of the 
soap molecules attacks the grimy molecules; its long tail 
wraps itself around the greasy molecules, and a little 
water removes the string with its burden of dirt. 

Chemists classify all the atoms in accordance with 
their valences, the valence of an atom being merely a 
measure of how many electrons it likes to lose, gain, or 
share. The inert gases, helium, neon, argon, krypton, 
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xenon, and so on, are quite well satisfied as they are; 
they have shells exactly filled with electrons and hence 
do not care to form chemical compounds. Lithium, 
sodium, potassium, rubidium, and ceesium each have an 
extra electron, so they tend to give this up readily and to 
combine with atoms which need an extra electron, such 
as fluorine, chlorine, bromine, and iodine. A carbon atom 
needs four extra electrons to keep it really satisfied; 
usually it gets these by sharing them with other atoms. 
Thus are the thousands of known organic molecules 
built up. Carbon atoms, when they find themselves alone 
without other kinds of atoms to share electrons with, 
may decide to share each other’s electrons, and build up 
great crystalline pyramids and clusters, millions of 
atoms long, broad, and thick. We call these diamonds; 
and when we remark that a diamond is the hardest sub- 
stance known, we should remember that the hardness is 
due entirely to the force with which these tiny electrons 
are holding on to each other in pairs, and hence holding 
the atoms together. 

Now we are ready to talk about molecular planning. 
Can a pair of atoms which ordinarily do not wish to form 
molecules be made to form molecules and like it? It is 
beginning to look as though the answer to this question 
is “Yes.” 

Suppose we take as our specific problem that of mak- 
ing a helium atom behave as a hydrogen atom ordinarily 
does. Helium is one of the inert gases; the helium atom 
contains two electrons, which cluster together in a group 
of their own, so this atom is quite satisfied to lead a 
monastic existence and form no entangling alliances. 
What can we do to this atom to inspire it with a divine 
discontent of the sort that animates the hydrogen atom 
which is never satisfied to be alone, but will go into 
partnership with almost any other atom? The answer is, 
we must make the helium atom temporarily think that 
it has lost one of its electrons and needs another; per- 
haps, while in this intoxicated state, it will behave like 
the hydrogen atom which it temporarily resembles, and 
take on a partner. This part is easy; the difficult part is 
to make this partnership stick after the helium atom has 
time to look the situation over. 

Scientists have found in recent years that one can 
make the electrons in atoms jump around from one orbit 
to another by stimulating them in various ways — such 
as by shooting bullets of light or matter at them. So 
let us take our helium atom with its two electrons, and 
shine a strong beam of light on it of just the right color 
to make one of those electrons jump out from the small 
orbit where it usually is, to a far-distant orbit, still in 
the atom, but removed from that of the companion 
electron. This process is called exciting the atom, and a 
very descriptive term it is. Excited atoms behave very 
differently from normal atoms. The excited helium atom 
feels like a hydrogen atom, and while in this hypnotized 
state will behave as though it were one. 

Unfortunately it will stay excited for only a few mil- 
lionths of a second if left alone. The whole of this super- 
chemistry we are talking about, which is merely the 
chemistry of excited atoms, depends upon our ability to 
produce a permanent combination with an excited atom 
before the electron falls back to its normal orbit. Just as 
one can, while not quite one- (Concluded on page 238) 
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No Economist Can Be Indifferent 
Where Shall Wisdom Be Found ? 


By Davis R. Dewey 


This article is drawn from an address delivered by the author 
at a recent meeting marking the 50th anniversary of the Amer- 
ican Economic Association. Not only has Dr. Dewey been a 
member of the Association since its inception, but he has edited 
the Association’s journal, The American Economic Review, 
since its establishment 25 years ago. Tue Eprror 


S time runs on, and I look about me in these days of 
turmoil, I sometimes wonder whether I know any 
economics at all; and in the darkest moments of 

my despair I have even gone as far as to question whether 
the 25 bulky volumes which face my desk have left any 
impress upon our national mind. Like Job I am tempted 
to say: 

Where shall wisdom be found? And where 

is the place of understanding? 

Upon my right hand rise the youth; they 

push away my feet, and they raise up 

against me the ways of their destruction. 


The word “youth” should doubtless be given an elas- 
tie interpretation, for it will be remembered that Job 
lived more than a hundred and forty years. 

However, economic depressions have their compensa- 
tions, for at least we can see economic laws working to 


completeness. They do not have to be reviewed by a 
supreme court. It is not often that the economist has 
such a well equipped laboratory at his disposal. No 
longer does he have to wait until old age to see the rela- 
tionship between cause and effect. Even when energy is 
misapplied, there is a mournful satisfaction in witness- 
ing a perfect demonstration of a destructive experiment. 
Undoubtedly the inventor of dynamite would have been 
disappointed if his concoction had failed to explode and 
tear the earth apart. So, even in darkness, I receive some 
solace and renew my faith in the principles of our science. 

The economist has learned to be very humble. Con- 
trast him with the physicist. In the conduct of electrical 
energy, the formulas of the physicist are slavishly fol- 
lowed by every practitioner; and the physicist, who has 
gone beyond the drudgery of explaining the relative 
merits of direct and alternating currents, can assail the 
public ear with his theories of neutrons, ions, protons, 
electrons, and other tom-toms, and is regarded as won- 
drous wise, and is a candidate for the Nobel prize. 

But let an economist talk about economic equilibria, 
economic incentives, inelasticity of demand, and margi- 
nal social net product, and, instead of being a candidate 
for a prize, he is marked as Public Enemy No. 1. Fortu- 


(221) 








222 


nately, he still has a refuge in the college classroom, 
where he can preach his outlawed philosophy to adoles- 
cent youth whose minds are preoccupied with a host of 
other interests. 

Or, perchance, he may have a group of more serious 
and advanced students who, after conversion to his 
program of truth, go forth and, like their masters, strug- 
gle with new reénforcements of adolescent youth. 

This is a sad picture, probably extravagant, and 
doubtless should be called a cartoon rather than a pic- 
ture; but a cartoon sometimes has its lesson. 

No economist can be indifferent to current policies 
of government. Economists do not frame our legislative 
acts; they are, however, concerned that legislators and 
administrators give decent respect to fundamental 
economic principles. 

Economic concepts and political democracy appear to 
occupy two separate spheres. You may recall the con- 
versation between a young man and a notable senator. 
The young man stated that such-and-such was an 
economic fact. The senator replied, “It may be an eco- 
nomic fact, but it is not a political fact, and Congress 
acts on political facts.” 

No one of us, I presume, wishes to abandon political 
democracy; but we should like to have economics 
(please note that I say “economics” and not “econo- 
mists’) invited to resettle from the lean, submarginal 
territory of the classroom onto the more fertile soil of 
political democracy. We believe that with such an op- 
portunity we could reap a rich harvest; and this does not 
mean that we should grow the same crops as we did in 
the Twenties. 

No talk on economics nowadays is complete without 
some reference to the New Deal. I dislike the term “New 
Deal.” It savors too much of a game of idle amusement 
in which chance plays a considerable réle. I should prefer 
“*New Plan,” and I have hoped for a New Plan long be- 
fore the present depression set in. However, if we must 
talk about the New Deal, let us use the language of the 
card player. Much of the present New Deal is wrongly 
named; it is an Old Deal, based on rules which economics 
junked years ago. If we are to have a New Deal, let us 
have the cards played by those who know the rules. As 
yet neither party has emerged from the rules of mid- 
Victorian whist. It is time to bring the rules down to 
date. This is an age of contract and big and little slams 
and disastrous penalties for getting set. Revoking is too 
common, and too frequently the player trumps his part- 
ner’s ace. We need to pray for a Culbertson, a Sims, a 
Work, or some other bridge master mind, and the kibitz- 
ers should not crowd the players. Psychic bids should be 
rigidly shunned. 

Some of us think that playing the Deal according to 
sound economic rules might not only restore prosperity, 
but lead to a continuous abundance whereby the 
standard of living will ever be raised. 

We must still look forward to a genuine New Deal. 
This is no time, however, to explain the rules; and I 
may be accused of drifting into frivolity. So I turn back 
to the Scriptures, and comfort myself by recalling the 
closing chapter of the biography of Job. Job lived 
through his trials; he raised a new family, and 

. . . the Lord gave Job twice as much as he had before. 
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New Pathways in Science 


A Reading List of Books on the Applications, Implications, 


and Achievements of Modern Science 


ComMPILED BY THE M.I.T. Liprary 


BENEDICT, RUTH. Patterns of culture. Houghton Mifflin, 
1934. 
‘Stimulating and at times provocative book, importing the 
theory of relativity into the study of social anthropology.” 
— Nature. 


BOYD, T. A. Research; the pathfinder of science and in- 
dustry. Appleton-Century, 1935. 
“‘One might not expect to find charm of style in a book on 
modern scientific research. But charm is an outstanding 
characteristic of this volume, which is an interesting, useful, 
and practically important addition to the slender stock of 
literature on research.”” — New York Times. 


BRADLEY, J. H., Jr. Autobiography of earth. Coward- 
McCann, 1935. 
Reviewed on page 213 ff. of this issue of The Review. 


CARREL, ALEXIS. Man the unknown. Harper, 1935. 
**So rich in subject matter, so vital in its observations that 
it has become one of the few scientific books to make the 
national best-seller list.’” — Scientific Book Club Review. 


DAVIS, WATSON, editor. The advance of science. Double- 
day, Doran, 1934. 
““We know of no other book of 400 pages which carries an 
equal amount of authoritative scientific material in so many 
different fields.”” — Industrial and Engineering Chemistry. 


EDDINGTON, SIR A. S. New pathways in science. Mac- 
millan, 1935. 

“‘An admirable presentation of the conceptions of the 
relativists and the quantum theorists — admirable by 
reason of Eddington’s literary grace, imagination, and high 
gifts as an expositor of mathematical deductions, which, it 
was supposed, could not be translated into mere words.” 
— Review of Scientific Instruments. 


EINSTEIN, ALBERT. The world as I see it. Covici, Friede, 
1934. 

**A great thinker who has not lost the common touch, a 
solitary who has kept an extraordinarily acute sense of 
social responsibility, a man of the most unshakable con- 
victions who can defend against tremendous odds the most 
passionate of his beliefs without feeling the slightest 
rancor.’’ — New York Herald Tribune Books. 


HALL, SIR DANIEL, and others. Frustration of science. 
Foreword by Frederick Soddy. Norton, 1935. 
‘*Crammed with comments on the remarkable strides made 
in applied science and those possible in the future; .. . 
equally full of illustrations of the mismanagement of this 
science because of personal and nationalistic selfishness.” 
— Scientific Book Club Review. 


FURNAS, C. C. The next hundred years; the unfinished busi- 
ness of science. The Williams and Wilkins Company, 1936. 
Reviewed on page 213 ff. of this issue of The Review. 


Follett 


GILFILLAN, S. C. The sociology of invention. 
Publishing Company, 1935. 
“One of the most acute and sensible books that have been 
written on the subject of invention.”” — New Republic. 


HUXLEY, JULIAN and E. N. pa C. ANDRADE. Simple 
science. Harper, 1935. 
“Shows what science is prepared to do for man; when, as, 
and if man gives the Open Sesame.” — New Republic. 


JAFFE, BERNARD. Outposts of science; a journey to the 
workshops of our leading men of research. Simon and 
Schuster, 1935. 

‘Records the latest of scientific research and presents brief 
vignettes of the personalities back of the work.”” — Saturday 
Review of Literature. 


JEANS, SIR JAMES. Through space and time. Macmillan, 
1934. 
*“Modern concepts . . . made unusually comprehensible 
by clever analogy and apt comparison with events and 
things which come within the range of ordinary experience.” 
— Scientific Book Club Review. 


LEMON, H. B. From Galileo to cosmic rays; a new look at 
physics. University of Chicago Press, 1934. 
**An extraordinary and notable volume: a ‘text-book’ on 
one of the most abstruse of the sciences that can actually be 
read, enjoyed, and depended upon by student and layman 
alike.” — New Republic. 


MILLIKAN, R. A. Electrons (+ and —), protons, photons, 
neutrons, and cosmic rays. University of Chicago Press, 
1935. 

“It is safe to say that the whole of the present generation 
of American physicists has derived inspiration from Milli- 
kan’s famous little red book, ‘The Electron.’ Now we have 
a second edition . . . that carries us through the recent 
experimental discoveries of new fundamental principles.” 
— Review of Scientific Instruments. 


PARTINGTON, J. R. Origins and development of applied 
chemistry. Longmans, Green, 1935. 

“This authoritative, well-documented, yet readable work 
gives a complete survey of the rise and progress of the use 
of materials in the great centers of ancient civilization. 
The book, the first of its kind to be published, is based 
on the most recent research.’ — Journal of Scientific 
Instruments. 


READ, H. E. Art and industry; the principles of industrial 
design. Harcourt, 1935. 
“Shows how the same artistic spirit to be found in the 
present-day art has begun to affect the design of everyday 
objects.”” — Pratt Institute Quarterly Booklist. 
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RICHMOND, D. E. The dilemma of modern physics; waves 
or particles? Putnam, 1935. 
‘To bring the entire question down to earth from the rare 
atmosphere of higher mathematics is not an easy task, but 
it is well accomplished by straightforward descriptions of 
experiments and observations, so that the reader who lacks 
any intensive training in physical science can readily grasp 
the nature of the problem.” — Scientific Book Club Review. 


SCHRODINGER, ERWIN. Science and the human tem- 
perament. Norton, 1935. 

““We know that the new physical theories deal largely with 
new concepts concerning atomic phenomena, but how many 
of us can demonstrate to our own satisfaction how or why 
the new conceptions of matter should affect us subjectively, 
socially, and esthetically? Schriédinger, with a fascinating 
clarity, elucidates this intellectual phenomenon.” — Library 
Journal. 


SEARS, P. B. Deserts on the march. University of Oklahoma 
Press, 1935. 
“Written out of wide and accurate scientific knowledge and 


Soliloquy in a Laboratory 


By FREDERICK G. Fassett, JR. 


I 
80° N, 40° W 
Wild wails the wind along the wild white waste, 
A lone wind hurtling ever from the pole: 
The ancient snows that in dim ages-raced 


Before it, now in trackless billows roll 
From the lost center to the ice-blink’s gleam 
Far on the vague horizon. Here is the soul 


Of soullessness, of life fixed dead in a dream 
Of death, a vast abstract of emptiness, 
Hueless, sceniless, all Act massed in this stream 


Of chill invisible extinction. Excess 
Holds power, and the end is nothingness. 


II 
9° 25’ N, 79° 50’ W 
Savage the yellow slash of sand that cuts 
The green sea from the greener jungle: warm 
And teeming sea alive with avid guts, 


Green steaming gloomy land spawning a swarm 
Of lustful being voiced in the scream of greed -— 
A vocal lightning searing through the storm 


Of being, from looped liana in its need 
Strangling its tree, to serpent on it wound 
At hunt — “Ere thou on me, on thee I feed!” 


Self-preying, through too many forms unbound, 
The lush life flows back to the lavish ground. 
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in the philosophic spirit . . . that deserves to be classed 
as literature as well as science.”” — New York Times. 


SULLIVAN, J. W. N. Science: a new outline. Thomas Nelson 
and Sons, 1935. 
““A concise, lucid survey, free from technicalities, of the 
main facts in the sciences of life and matter.’”’ — A. L. A. 
Booklist. 


SWANN, W. F. G. The architecture of the universe. Mac- 
millan, 1934. 
**From an immense field of confused fact he has selected 
the most vital elements and woven them into a picture of 
the universe that justifies the title of his book.’”’ — New 
Republic. 


WHITEHEAD, A. N. Adventures of ideas. Macmillan, 1933. 
**IT cannot imagine any person with an interest in general 
ideas (historian, scientist, philosopher, sociologist, and 
literary critic) reading this book . . . without immense 
intellectual stimulation and refreshment.” — Carl Becker, 
in American Historical Review. 


Ill 
Mnéev ayav 
Drone, motor; rustle, belt; work, system of Force, 
Of Unknown Force controlled and still unknown, 
That mastery bring knowledge in its course. 


Thus as the surge through measured V oid is thrown 
That in the emptiness it shatter Mass, 
Thus as the unseen Ultimate is blown 


To newer Ultimates that flashing pass 
From thing to speed, this Man who silent stands 
Key to his ordered maze of labored glass 


May probe the Infinite with finite hands — 
The king-slave only of his own commands. 


IV 
Tvah cearov 
Dominion is not his, for he and all 
His tools — his very will that seems to sway 
The whole, that seems the inanimate to call 


To sense — are but defenses for a day, 
So slight a day, put forth by that Surmise 
Which is the hunt, the hunter, and the prey. 


His being witnesses the urge that plies 
Within the shadowed atom’s mystic dance, 
Pledge of the unseen Finality’s emprise 


That it at last shall gain self-cognizance, 
That Will shall rule the blind extremes of Chance. 
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Plans for Alumni Day 
(): national importance will be the Conference on 


Transportation planned for Alumni Day, June 8. 

The Presiding Officer will be the Hon. John 
Monroe Johnson, distinguished civil engineer and 
Assistant Secretary of Commerce, who will introduce the 
speakers representing the four major fields of transpor- 
tation. The speakers will discuss the broad social impli- 
cations of present-day trends in air, water, highway, and 
rail transportation. Should I or my son seek a career in 
transportation? What are the investment possibilities in 
this field? What is the outlook in the four transporta- 
tion fields? Such are some of the questions which 
Alumni frequently ask and upon which they may obtain 
help at the Conference. 

At the evening dinner in Symphony Hall on Alumni 
Day, the Hon. Joseph B. Eastman, Federal Coérdinator 
of Transportation, will speak (he will also participate in 
the morning Conference), as will Dr. George E. Vincent, 
former President of the University of Minnesota and of 
the Rockefeller Foundation, and Dr. Compton, Presi- 
dent of Technology. The Hon. Newton D. Baker, former 
Secretary of War, the commencement speaker of the 
following day, will be a guest of the Alumni at the dinner. 

With these definite speakers and events already 
arranged for, it is evident that the Reunion 
Committee is well advanced toward its objective 
of making 1936 Alumni Day a notable occasion 
for Technology Alumni. Building upon the ex- 
perience gained last year, the Committee is 
arranging a program of both serious and enter- 
taining events that will provide a day attractive 
and important to Technology men everywhere. 


Friends of the Library 


CTING on a suggestion made by the Corpo- 
ration Visiting Committee on the Library, 
of which Dr. Harlow Shapley is chairman, Ed- 
ward L. Moreland, ’07, President of the Alumni 
Association, in January wrote some 150 Alumni 
and friends of the Institute to determine whether 
they would be interested in participating in 
the formation of a group to be known as the 
“Friends of the M.I.T. Library.” The replies 
were so satisfactory that the Executive Com- 
mittee recommended to the Alumni Council at 
its January meeting that the Association sponsor 
the formation of the group. The Council ac- 
cepted this recommendation and authorized 
President Moreland to appoint a_ suitable 
committee to organize the Friends. 
Under the plan proposed there will be no dues 
for membership in the group and there will be 
no drive for funds, although, of course, cash 
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contributions will be welcome. The sole qualification for 
membership will be an interest in the Library. This 
interest may be expressed by donations of any idle 
books, by interesting other people who may have special 
collections or single books they might be glad to give to 
Technology, by calling attention to special collections 
which might possibly be made available if proper con- 
tacts are made, by making suggestions which might be 
helpful, and, in short, by doing anything that would be 
of benefit to the Library. When the group is formed the 
members will be kept posted as to the progress of the 
Library so that special attention can be focused on these 
needs. 

The Library is a vitally important factor in the life 
and success of the Institute, and there is ample evidence 
that the Institute itself is fully awake to the desirability 
of increasing its usefulness in every way. This is exempli- 
fied by the Executive Committee of the Corporation 
which, taking advantage of a special gift, is proceeding 
to make the Library more comfortable and more acces- 
sible to students and staff by completely revamping the 
heating, ventilating, and lighting systems, and by the 
installation of a special high-speed elevator. 

The Review will be glad to receive the names of any 
readers who wish to become members of the Friendsof the 
M.I.T. Library, and it will be happy to receive and pass 
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This spring The Technology Press at M.I.T. will publish an important 
contribution to the science of color measurement entitled “Handbook of 
Colorimetry.” This volume, prepared by the Department of Physics Color 
Measurements Laboratory, will provide an objective physical method of 
color specification and will supply for the first time tables and charts to 
facilitate this specification. 

Above is shown the Hardy Color Analyzer in the Color Measurements 
Laboratory. This instrument, which automatically measures and records 
the colors of opaque materials, is in constant use by industries and labora- 
tories dealing with color. 

Grouped around the Analyzer, from left to right, are Vannevar Bush, ’16, 
Dean of Engineering, Professor Hardy, ’18, President Karl T. Compton, 
Samuel C. Prescott, °94, Dean of Science, and Harry M. Goodwin, 790, 


Dean of the Graduate School 
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THE ALUMNI PRESENT — 


As nominees to the Technology Corporation, left to right: William S. Newell, °99, XIII, President, Bath Iron Works Corporation, Bath, 
Maine; Frederick W. Garber, 03, IV, practicing architect, Cincinnati; B. Edwin Hutchinson, °09, III, Vice-President and Chairman, 
Finance Committee, Chrysler Corporation, Detroit 


along to the committee any suggestion for giving this 
organization an optimum usefulness in developing the 
facilities of our library. 


Alumni Nominees 
HIRTY THOUSAND Technology Alumni will 


receive in the mail this month the annual ballot and 
warrant of the Alumni Association. They will find on the 
ballot, which they are urged to fill out and return 
promptly, the nominations for the officers of the Alumni 
Association and for representatives on the Institute 
Corporation, together with nominations for new mem- 
bers of the National Nominating Committee. This 
important committee now includes Henry A. Fiske, 
91, Harry J. Carlson, ’92, Frederic E. Everett, 
00, John F. Ancona, ’03, Francis J. Chesterman, ’05, 
Franklin O. Adams, ’07, Albert E. Wiggin, ’07, Ray P. 
Dinsmore, *14, James A. Burbank, 16, and Rolfe A. 
Folsom, ’18. 

The slate selected by the National Nominating Com- 
mittee this year is as follows: President, Donald G. 
Robbins, ’07, II (see page 227); Vice-President, Harold 
B. Richmond, ’14, VI; Executive Committee, Lawrence 
Allen, 07, I, United Shoe Machinery Corporation, and 
Arthur L. Townsend, ’13, II, Assistant Professor, Me- 
chanical Engineering, M.I.T.; Representatives at Large, 
Leonard C. Wason, ’90, VI, Aberthaw Company, 
Frank A. Robbins, Jr., 02, II, Bethlehem Steel Com- 
pany, Charles H. Chatfield, ’14, II, United Aircraft 
Corporation, Alfred T. Glassett, ’20, I, Barney-Ahlers 
Construction Corporation, Raymond D. Leonard, ’27, 
I, Pittsburgh Coal Company; Corporation, William S. 
Newell, 99, XIII, Frederick W. Garber, ’03, IV, B. 
Edwin Hutchinson, ’09, III (see pictures above). 

Since three members of the National Nominating 
Committee (Henry A. Fiske, ’91, Francis J. Chester- 
man, ’05, and Ray P. Dinsmore, ’14) retire this year as 


representatives, respectively, of Districts 3, 6, and 7, 
nominations have been made to fill the vacancies they 
leave. There are three nominees for each of these dis- 
tricts and the alumni body votes to select one of the 
three to represent each of the districts. These nominees 
are: District 3: Harold G. Manning, 712, X, Patent 
Lawyer; Charles H. Chatfield, ’14, II, United Aircraft 
Corporation; John E. Kearns, ’32, VI, General Electric 
Company. District 6: Proctor L. Dougherty, ’97, VI, 
Eyesight Conservation Council; Ernest G. Schmeisser, 
05, VI, Baltimore Oil Engine Company; Donald N. 
Frazier, *11, II, American Mutual Liability Insurance 
Company. District 7: J. Lloyd Wayne, 3d, ’96, VI, 
Indiana Bell Telephone Company; Edmund G. Far- 
rand, ’21, VI, United Conveyor Corporation; John E. 
Longyear, 26, XV, Detroit Edison Company. 


Architectural Prizes 


TUDENTS in the School of Architecture won 11 
prizes in the annual competition of the Boston 
Society of Architects, the winners of which were an- 
nounced late in January. The much coveted first prize 
went to George L. Thompson, a graduate student, whose 
study of “A Shop for the Display of Small Glassware” 
was one of the 64 submitted to the jury. Thompson 
came to the Institute from the University of Minnesota, 
where he was graduated last year. 

Third place in the competition for the first medal 
awards was won by Robert L. Van Nice of Portland, 
Ore., who came to M.L.T. for graduate study following 
his graduation from the University of Oregon last year. 

Second medal awards were won by nine students of 
architecture at M.I.T.: Thomas J. Chang of Canada, 
graduate of the University of Pennsylvania; Victor C. 
Gilbertson of Towner, N. D., who was graduated from 
the University of Minnesota last year; George N. 
Lykos, Boston; Robert W. Vahlberg, Oklahoma City, 
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Okla., University of Oklahoma graduate of last year. 
These men are now carrying on graduate studies. 
Undergraduates winning these prizes were: John P. 
Allen, ’36, and Donaldson R. MeMullin, ’36, of Newton; 
Saverio Santoro, ’38, of Watertown; John A. Valtz, ’36, 
of Lynn; Edwin B. Worthen, Jr., ’36, of Lexington. 

The competition was judged by the Boston Society of 
Architects’ committee on education in conjunction 
with the teachers of design in the schools of architecture 
of Technology and Harvard. 


Laboratory House 


HILE the School of Architecture was winning the 

prizes recorded above and its students in city 
planning were attending lectures last month by Dr. 
Thomas Adams of London, plans were maturing for the 
first “‘laboratory house” to be designed and built under 
the direction of its students. This Technology House will 
be erected in Wellesley Hills, a suburb of Boston, next 
winter. A lot of 13,400 square feet has been purchased 
by the Institute, and designs for a house suitable for the 
site and in keeping with the buildings surrounding it 
will be started soon. 

Since it is planned to sell the house for about $10,000 
when it is finished in the spring of 1937, many considera- 
tions entered into the choice of location. The lot finally 
decided upon is in a congenial suburban neighborhood 
and within easy distance of transportation, shopping 
center, and schools. The students follow every step in 
the problem, from helping to select the lot to the sale of 
the finished house. 

The building probably will be a small, modern house 
of conservative design, containing six or seven rooms 
and garage. Throughout the problem members of the 
class will be in competition with one another and the 
best designs and methods will be selected as the develop- 
ment progresses. It is planned to repeat the problem 
yearly with each new class. 


Appointments 
ih promotion of Major James F. C. Hyde, 16, 


U.S.A., to the rank of associate professor in military 
science and tactics and several appointments to the 
staff were announced at a recent meeting of the corpora- 
tion. 

Major Hyde was graduated from Colorado College in 
1916, and was trained at the Army Engineer School, 
Fort Leavenworth, Kansas, and the Air Corps Tactical 
School. Since then he has done important army construc- 
tion work on the Mississippi River near Rock Island, Ill. 
He joined the Institute’s staff in 1933. 

The list of appointments includes that of Herman J. 
Shea, ’33, as instructor in surveying. Paul Cohen, ’35, 
was appointed instructor in the Department of English 
and History for the second term. Mr. Cohen was active 
in undergraduate affairs and was editor of The Tech in 
his senior year. 

Dr. Richard W. Blue, and Dr. Scott E. Wood were 
appointed research associates in chemistry. Dr. Freder- 
ick S. Dellenbaugh, Jr., ’21, who was a member of the 
staff several years ago, returns on appointment as a 
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research associate. He is widely known for his work on 
vacuum-tube design. 

Those who were named research assistants include 
Robert H. Boden, ’34, Mechanical Engineering; William 
E. Dobbins, °34, Civil and Sanitary Engineering; 
Junior H. Howard and John Reed Maull, Electrical 
Engineering; James T. Killian, ’35, Textile Laboratory; 
Basil W. Parker, ’33, Biology and Public Health. 

Paul F. Bartunek, Millard F. Manning, 34, Jacob 
Millman, ’32, and Henry Rich were appointed assistants 
in the Department of Physics. Also appointed as assist- 
ants were: Henry E. Kiley, ’33, Mechanical Engineering; 
Olaf N. Rove, Geology; John A. Shute, ’31, Economics 
and Social Science; Benjamin T. Woodruff, Chemical 
Engineering Practice School. William Parrish was 
appointed teaching assistant in geology. 

For the second term of the year A. R. Rogowski, ’28, 
was appointed research associate in aeronautical en- 
gineering; George Parmakian, ’33, assistant in mechani- 
cal engineering; Wallace K. Woods, ’35, assistant in 
chemical engineering, and Charles W. Smith, ’35, assis- 
tant director of the Boston Station of the School of Chemi- 
cal Engineering Practice. Mr. Robert N. Sanford was 
reappointed lecturer in psychology for the second term. 





Donald G. Robbins, °07, II, sole nominee for the 1936-1937 
presidency of the Alumni Association; Harold B. Richmond, 
14, VI, is the nominee for the vacant vice-presidency. The 
Association president, upon assuming office, becomes a member 
ex officio of the Corporation. Mr. Robbins is vice-president of 
the Boston firm, Associated Depositors, Inc., and Mr. Richmond 
is treasurer of the General Radio Company, Cambridge. Both 
Messrs. Robbins and Richmond are members of the Institute's 
Corporation 
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The Institute announced a research fellowship in 
meteorology to S. Hildring Olsson; a special research 
fellowship in physics to Ralph P. Johnson; and a teach- 
ing fellowship in physics to Leo Peter Tarasov. 


Priestley Lectures 


HE Priestley Lectures, established by Pennsylvania 
State College in honor of Joseph Priestley, dis- 
tinguished English chemist, are to be given this year by 
Warren K. Lewis, ’05, of the Institute’s Department of 
Chemical Engineering. The lectures, consisting of a 
series of five papers dealing with the borderline between 
physical chemistry and some other branch of science, are 
presented annually under the auspices of Phi Lambda 
Upsilon, honorary chemical society, and the Department 
of Chemistry of the College. Dr. Lewis has chosen as his 
topic for the series which will be delivered the week of 
March 23 “The Borderline between the Physical 
Chemistry of Fluids and the Behavior of Suspensions.” 
This is the second honor which has come to Dr. Lewis 
during the academic year. He was recently awarded the 
Perkin Medal by the American Section of the Society of 
Chemical Industry, in recognition of his contributions to 
research in industry. The medal is one of the highest 
honors in the chemistry world. 


Reading Room 


LIBRARY of current periodical literature in fields 
related to mechanical engineering has been estab- 
lished in the Department of Mechanical Engineering to 
make it convenient for graduate students and staff 
members to keep informed on current developments. 
The list of periodicals received includes the more 
important American journals in the various branches of 
mechanical engineering and survey periodicals from 
England, Germany, France, and Italy. 


Mountain Men 


TUDENTS from the Rocky Mountain region at- 
tending the Institute have organized a “Rocky 
Mountain Club” to promote comradeship among stu- 
dents and faculty members from that section of the 
country. The idea was suggested by the success of the dis- 
trict alumni groups throughout the country, and the 
new club plans to meet with Western alumni during the 
summer vacation. 

At a dinner meeting held recently for the purpose of 
organization, Dean H. E. Lobdell, ’17, who was a guest 
of the student group, called attention to the fact that 
Colorado has a larger student representation, per 
thousand of population, than any state in the union 
outside of New England, New York, and New Jersey. 

Emmett C. Ryder, ’38, of Fort Collins, Colo., was 
chosen chairman of the committee to direct club activi- 
ties. He will be assisted by Duane O. Wood, ’37, and 
Carl A. Hedberg, ’36, of Denver, and Charles T. Ryder, 
Jr., °39, of Colorado Springs. 

There are 36 students from the Rocky Mountain 
states registered at Technology. Arizona is represented 
by Gurdon M. Butler of Tucson, Graduate School, and 
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James S. Bethea, ’37, of Prescott. From Colorado came: 
John P. Cogan of the Graduate School and Charles T. 
Ryder, Jr., °39, both of Colorado Springs; John F. 
Baker, ’39, Grand Junction; Chauncey F. Bell, Jr., 
°38, Greeley; Charles A. Blessing, ’37, and Donald C. 
Spencer, *36, Boulder; Richards L. Loesch, ’39, Mont- 
rose; Bernard C. Riddell, ’38, and Emmett C. Ryder, 
°38, of Fort Collins; Frank E. True, ’39, of Littleton. 
Denver contributed the largest number: Robert M. 
Blunt, ’38, Rutherford Harris, ’37, Carl A. Hedberg, 
36, Courtland C. C. Hill, 40, Walter D. Hudson, ’39, 
David S. Whitaker, ’37, and Duane O. Wood, ’37. 

From New Mexico, James Seth of Santa Fe is 
registered in the Graduate School and the undergradu- 
ates include: Alfred V. Dasburg, ’36, Taos; Virgil G. 
Hall, ’37, Carlsbad; James A. Moore, ’37, Albuquerque; 
Ernest P. Neumann, ’38, Crownpoint; Daniel C. Pear- 
son, Jr., 36, Roswell. 

Utah is represented by Douglas A. Elkins and Joe W. 
Kingsbury of Salt Lake City, in the Graduate School, 
and Stephen L. Macdonald, ’39, and Dee M. Van Cott, 
°36, both of Salt Lake City, are the undergraduates. 

Richard B. Nelson of Powell, Wyo. is a student in the 
Graduate School. 


General Lee 


PORTRAIT of General Robert E. Lee, the great 

Confederate soldier, has just been presented to the 

Institute by the Boston Chapter of the United Daughters 
of the Confederacy. 

The portrait, which is the work of Miss Selma M. B. 
Moeller of New York, was hung in the Moore Room of 
the Institute after its formal unveiling. Until its presen- 
tation the portrait was veiled by the blue and white 
colors of Washington and Lee University. 

Colonel Samuel C. Vestal, Head of the Department of 
Military Science, presided at the ceremony and Mrs. 
George E. French, chairman of the committee in charge 
of the portrait, the Reverend Belmont Hill, and Mrs. 
Albert L. Rider, who is president of the Boston Chapter 
of the U.D.C., were among the guests present. President 
Compton accepted the portrait with a brief speech. 


Placement Growing 


& a result of the steadily growing demand for Tech- 
nology graduates in recent months, it has been 
necessary to increase the staff of the Placement Bureau. 
Calls for graduates with specialized training have been 
coming in faster than they could be handled effectively. 
To alleviate this situation, George A. Chutter, ’21, has 
been appointed Assistant Placement Officer, and it is 
expected that with his assistance the Placement Bureau 
will be in a position to be of greater service to the gradu- 
ating class, the Alumni, and prospective employers. 
Mr. Chutter was graduated from the Institute in 1922 
with the degree of Master of Science in Electrical En- 
gineering and was a member of the engineering staff of 
the General Electric Company from June, 1923, to 
October, 1932. The first five years of this period were 
spent in Schenectady, where he was attached to the 
switchgear and industrial (Continued on page 232) 
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MOLY increases the pay load by decreasing the dead load 


FREIGHT haulage is the railroad’s “bread and butter.” 
One way to lower operating costs is through lighter, 
yet stronger, load-carrying rolling stock. It permits 
larger pay loads per car or more cars per train; 
less strain (particularly in starting) and less fuel 
consumption. 

“Moly” steels have an important bearing on this 


pay-load/tare-load ratio. They are stronger per unit 
section, and are readily welded — permitting lighter 


construction. Frames and bodies can be made lighter, 
wheels stronger and more wear resisting, by using 
Moly steels. 


“A little Moly does a lot,” therefore Moly steels 
cost less than other alloy steels having equivalent 





properties for a given purpose. They cost but slightly 
more at first than plain carbon steels, and cost much 
less in the long run. 


That is not the whole story by any means. Moly 
steels reduce wear, breakage, and destruction from 
corrosion. Consequently, maintenance and deprecia- 
tion costs are reduced. Summed up, Moly steels will 
make a notable reduction in over-all operating costs, 
on a train-mile or any other basis. 


Innumerable instances prove Moly’s worth. Our 
book, “Molybdenum.” gives valuable technical data. 
Yours for the asking —as is also “The Moly Matrix,” 
our periodical news-sheet. Climax Molybdenum 
Company, 500 Fifth Avenue, New York. 
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60% more arrests... 17% fewer crimes, since 
2-way radio was put on the police force... 


During the six months after Western Electric police radio was adopted, that was the record in 
Evansville, Indiana. @, With Western Electric 2-way radio, patrol cars may reach the scene of crime 
even before the get-away. Cars report results instantly to headquarters; ask mr df 

for and receive further instructions. @, Western Electric radio equipment is 
dependable—backed by 54 years of Bell telephone making. 


Ask your police department if your town has radio protection. 


Western Eleciric 


DISTRIBUTORS: GRAYBAR ELECTRIC COMPANY 
LEADERS IN SOUND-TRANSMISSION APPARATUS 
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RIMMED IAAT 


in the Modern Automobile... 


300 Ghinding Operations 
with NORTON WHEELS 


5 ised the estimate—the grinding 

operations necessary in producing 
the many parts and mechanisms that 
make the car. For each and every one 
of them there is a Norton Wheel—a 
wheel exactly suited for its particu- 
lar task—whether it be crankshaft, 
camshaft, centerless, internal, surface, 
tool or any other type of grinding. 
There's a variety of Norton abrasives, 
bonds and structures to choose from 
—and Norton service to help you. 


NORTON COMPANY 


Worcester, Mass. 
Detroit Warehouse: 5805 Lincoln Avenue 
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Stay at the Roosevelt. It is readily ac- 
cessible to any part of Manhattan and in 
the very center of the mid-town business 
district. Roosevelt service is quiet yet 
swift and efficient. Folks tell us that our 
rooms make grand offices, and many of 
our local friends take one by the day, just 
to get away from their own telephone 
and finish up a pressing job. 
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engineering divisions of the company. He was then 
transferred to their Birmingham, Ala., office where he 
served as its engineering representative in Alabama 
and western Florida. Then, following two years’ experi- 
ence in the South, he was transferred to the Milwaukee 
office, where he specialized on problems in connection 
with dredging and excavating. 

From October, 1932, to October, 1933, he carried on a 
general consulting engineering business in Milwaukee, 
when he was called to the Wisconsin Public Service 
Commission. His work there was in connection with 
installation of a continuous inventory appraisal of the 
water, gas, and electric properties in the state. This 
work was carried on in coéperation with John C. Damon, 
05, and Edmund D. Ayres, ’23. Mr. Chutter, therefore, 
brings to his new position a first-hand knowledge of 
industrial requirements and opportunities for the place- 
ment of Institute graduates. 


Council Meeting No. 184 


O mark the 60th anniversary of the first meeting of 

the Alumni Association, 82 members and guests gath- 
ered together at the Alumni Council on January 27 to 
hear Dean Vannevar Bush, ’16, deliver a comprehensive 
and illuminating description of research projects under 
way in Institute laboratories at the present time, H. B. 
Richmond, ’14, Alumni Day Chairman, describe the 
important plans for Alumni Day on June 8, and J. R. 
Killian, Jr., ’26, rehearse some of the early history of the 
Alumni Association and of the Council. The projects 
described by Dean Bush will be described in separate 
stories from time to time in The Review; Mr. Rich- 
mond’s stirring talk on the reunion will be reflected 
in notices mailed to Alumni about this event; Mr. 
Killian’s historical sketch will be published in the 
April issue of The Review which will commemorate 
the 75th anniversary of the founding of the Insti- 
tute. 

As recorded on page 225, the Council voted to sponsor 
the group to be known as Friends of the Technology 
Library. Professor Robert H. Richards, ’68, the first 
president of the Alumni Association, and Professor C. 
Frank Allen, ’72, member of the first executive com- 
mittee, were given an ovation. 

The Committee on Resolutions for the late James W. 
Rollins, ’78, consisting of Charles T. Main, ’76, Chair- 
man, A.S. Higgins, ’78, and Arthur Winslow, ’81, 
presented an appropriate tribute to Mr. Rollins 
who died on November 19. On page III of its alumni 
notes section in January, The Review presented a 
sketch about Mr. Rollins’ career. 

President Moreland, ’07, announced that definite 
arrangements were completed for an open meeting of 
the Alumni Council on April 27 with President Conant 
of Harvard as principal speaker and the presidents 
of other institutions around Boston as guests. Any 
Technology Alumnus, regardless of whether he is 
a member of the Council, will be welcome at this 
meeting. (Continued on page 234) 
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INFORMATION ON M.LT. 


HE TECHNOLOGY REVIEW BUREAU exists to supply authori- 


tative information to anyone interested in details regarding the Massachusetts 


considering undergraduate or graduate study at the Institute. 


listed below, or to forward any special inquiry to the proper authority. 


1: For general infor- 2: For announce- 3: For information 
mation, admission re- ment of courses of- on courses in Archi- 
quirements, subjects fered in Summer Ses- tecture, both Under- 
of instruction, ask for sion, ask for Bulle- graduate and Gradu- 
Bulletin 1. tin 2. ate, ask for Bulletin3. 


All inquiries sent to the address below will receive prompt attention 


THE TECHNOLOGY REVIEW BUREAU 
ROOM 11-203, MASSACHUSETTS INSTITUTE OF TECHNOLOGY, CAMBRIDGE, MASS. 










Institute of Technology. It serves as a clearing house for inquiry and aims to further 
the spread of exact information regarding entrance requirements, outline of courses, 
subjects of instruction and other information which may be of aid to the students 


The Institute publishes a variety of bulletins, as well as a catalogue of general infor- 
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Civil Engineering at M. I. T. 


ELOW is a condensation of a Visiting Committee 

Report recently presented to the Corporation of the 

Institute and published here as part of the series now 
appearing in The Review. 


REPORT OF THE VISITING COMMITTEE OF THE DEPART- 
MENT OF CIVIL AND SANITARY ENGINEERING* 


RECEDING its meeting various members of the 

staff of the Department were requested to prepare 
memorandums with special reference to these points: 
(a) the scope of the present work of each division; (b) 
its particular problems and the aims toward which its 
teaching emphasis is being directed; (c) the educational 
aim that it fulfills in the fundamental preparation for a 
civil engineer; (d) the success of the teaching in develop- 
ing clear and logical thinking and common sense; (e) 
the success attained in teaching students how to work 
and in developing studious mental habits. 

These memorandums by Professor C. B. Breed, ’97, 
Head of the Department, and his colleagues are in- 
corporated in the report of the Committee to the 
Corporation. Certain of Professor Breed’s observations 
are abstracted below: The Department now administers 
Course I, Civil Engineering, Course XI, Sanitary En- 
gineering, and Course XVII, Building Engineering and 
Construction. 

Speaking very generally, instruction includes: all 
stationary structures, such as bridges, buildings, rail- 
roads, highways, natural and artificial rivers, and con- 
duits; all construction appurtenances, such as founda- 
tions, dams, water systems, sewerage systems, mechani- 
cal equipment of buildings, and tunnels. It covers the 
principles of design for these structures, methods of 
construction, operation, and economics. 

Obviously no one man can keep abreast of this 

IN THE 
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enormous problem. It is, therefore, the aim to have staff 
members who are essentially good teachers and who are 
leaders in their particular fields of the profession. 
A teaching staff in applied science naturally falls into 
two classes: the pioneers and the institutional teachers. 
The former are discoverers of new facts and laws; the 
latter are essentially instructors in their respective 
branches. The former are usually termed research men; 
the latter, formal class teachers. It is believed that the 
former should always be encouraged to do some research 
work so that they may contribute original thought to 
the profession’s store of knowledge. 

Four branches of activity in research have been 
particularly evident in producing new and beneficial 
contributions in the past year. Dr. Gilboy’s (’25) work 
in soil mechanics is outstanding and in this field the 
profession is but beginning on a most important branch 
of study. Mr. Ruge, ’33, has already demonstrated that 
the rational design of structures that will withstand 
earthquakes is a possibility. (See The Review for Janu- 
ary, 1936, page 147.) Professor Carlson is discovering 
facts regarding the action of cements and concrete 
which will result in more durable structures and effect 
great economies. Professor Reynolds is demonstrating 
the value of model studies applied to hydraulic problems 
which will remove much of the guess-work therefrom. 
His model of the Cape Cod Canal (see The Review for 
April, 1935, page 266) on which studies are being 
accomplished in coéperation with the Corps of Engi- 
neers, U.S.A., is an example of this contribution to 
science. 

In addition may be mentioned three further items: 
Professor Voss, ’32, has been working for several years on 
brick and mortar research in an endeavor to find the 
causes of leaky walls and to determine preventive meth- 
ods. This study is very complicated, there are many 
unknown factors involved and it will probably be some 
time before useful results are obtained. Dr. Wilbur, ’26, is 
developing the simultaneous-equation machine, which 
will be the first one constructed. This will save much 
time for the computer and will tend toward more ra- 
tional design methods in statically indeterminate 
structures. Professor Breed has developed a method of 
economic analysis of highway construction, which has 

* The Committee which made the above report consisted of: Wil- 
liam R. Kales, ‘92, Chairman, John J. Pelley, A. Farwell Bemis, ’93, 
Charles T. Main, ‘76, Arthur W. Dean, ‘92, Herbert T. Gerrish, ’08, 
Harrison P. Eddy, Frank E. Winsor. 
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been set forth in the last three annual proceedings of 
the Highway Research Board of the American Academy 
of Arts and Sciences. 

These seven studies are all in the pioneer group: 
They are contributions to professional knowledge and 
their successful solutions have a large economic value. 

Instruction during the first two years at the Institute 
is practically the same for all engineering students, 
being devoted to developing facility in the fundamental 
sciences. In the third and fourth years, planned multiple 
curriculums are provided for the different branches of 
engineering, of which civil engineering is one. In the 
third year fundamentals are emphasized, but here the 
student gets ample practice in analysis of engineering 
problems as well; in the fourth year he is introduced to 
the practice of his profession although the fundamentals 
and analysis are still heavily emphasized. 

While he may choose his option in the fourth year, it 
can hardly be said that he is specializing, for during the 
entire four years he devotes not over 10% of his time to 
optional studies. The educational value of options lies in 
the fact that, since the student is now studying the 
applications and, to a limited extent, the details of his 
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profession, it is better that he confine his efforts to one 
branch of his professional field rather than to attempt to 
cover all of it. Otherwise, studies involving application 
in practice become so diffuse or superficial as to be edu- 
cationally unsound. Our tendency in the classes of the 
upper years is also to make them less formal and more 
in the nature of conferences or seminars for small 
groups. 

Instruction in hydraulics could be improved if we had 
better laboratories in which it could be carried on in 
codrdination with laboratory classes. Demonstration 
equipment, as suggested in Professor Russell’s 00 com- 
ments, would be advantageous. (In his memorandum 
Professor Russell urged that a lecture room large 
enough for a class of ordinary size be provided with a 
lecture table suitably equipped for demonstrating on a 
small scale the many and various phenomena of hy- 
draulic flow. By simple piping, reservoir systems, piezo- 
meters, orifices, mouthpieces, and glass channels, the 
student might observe the occurrence of the phenomenon 
he is studying and check his deductions.) Laboratory 
equipment is also required in sanitary engineering to 
bring that work up to the (Concluded on page 236) 
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BERKELEY PREPARATORY SCHOOL 
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standard of other divisions of the Department. A much 
needed student’s laboratory in soil mechanics is now 
being developed. 

In its summer surveying camp near East Machias, 
Maine, the Institute has an investment of about $120,- 
000 which is used only two months of the year. It costs 
each student about $200 for one summer’s attendance 
which is required of all Course I, XI, and XVII men. 

The camp offers a student not only an opportunity to 
get a thorough training in surveying methods but also 
two months of the best sort of active life in the Maine 
woods under ideal health conditions. If a way can be 
developed whereby students from other Courses can be 
attracted to this work, it will yield a distinct service to 
the Institute and the student. 

In the graduate work the expense mitigates against a 
higher enrollment. Many other institutions have lower 
tuition fees and, while scholarship assistance is available 
to a limited extent, it is insufficient to care for more than 
a few students having the highest standing. There are 
many others with a satisfactory standing who go else- 
where because of our higher fees and limited scholarship 
aid. 

After reviewing and discussing Professor Breed’s 
paper and those of his colleagues, the Committee's con- 
clusions were in part as follows: “The contact that is 
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maintained by the Department with industry and 
engineering practice, seems to be of great benefit in 
keeping the members of the staff abreast of the times 
professionally and increasing their prestige with their 
students. 

“The small attendance at the summer camp is very 
much to be regretted. The Chairman of your Committee 
visited the camp and was impressed by the excellent 
facilities that we have for taking care of and giving 
instruction to more than double the number of students 
that now go there. 

“The number of students with the present enroll- 
ment that receive instruction in hydraulics is about 250 
and would be correspondingly greater with normal en- 
rollment. In these circumstances Professor Russell’s 
recommendation regarding a hydraulic instruction room 
is very much to the point. 

“The laboratories all serve the double purpose of 
assisting instruction and carrying on research. In every 
case, as is shown by the above reports, more and better 
work could be done with more and better equipment.” 
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TREND OF AFFAIRS 


(Concluded from page 218) 


‘Along with these present-day conditions have come 
a host of problems, not only those referred to a moment 
ago as related more directly to the new industrial condi- 
tions and tracing back, in a sense, to Watt and the steam 
engine, but a vastly wider array of problems, social, 
economic, political, and international. I need not take 
time to specify in detail. They are with us, and they are 
an outgrowth of these new material conditions of life, 
in the development of which the engineer has taken so 
prominent a part. 

“But, as engineers, in addition to our status as a 
group working with other groups for the advance of 
civilization, we are all members of society at large, and 
these are problems of which society must find some 
workable solution. It follows as an inescapable conclu- 
sion that the engineer cannot and must not consider 
himself solely in relation to the work of his own pro- 
fession, or his duty as in any degree circumscribed by 
his relations to that work. The engineer is a member of 
society at large, and as such must take his due share, 
as best he may, in the study of this wider range of world 
problems. It is perhaps not going too far to say that the 
engineer has a peculiar and special obligation to join 
in this study, since it is, to such an extent, his own work 
which has brought these problems about. 

“The engineer has, here, of course, no complete or 
sufficient competence. He can only join his efforts with 
those of others working in diverse fields of activity, 
in the hope that the collective effort may serve to bring 
about some approach to wise and effective solutions. 
But, and this is the heart of the matter, he must not 
withhold his own contribution, for it seems fair to as- 
sume that, from his intimate association with the causes, 
proximate or remote, of these problems, he should be in 
a position to contribute factors of vital importance in 
the search for effective solutions.” 


MOLECULAR PLANNING 


(Concluded from page 220) 


self, do something which will greatly affect one’s whole 
later life, so an excited atom can enter into a molecular 
entanglement which may be permanent. 

In this way peculiar chemical compounds have been 
produced, the very mention of which would have hor- 
rified the orthodox chemist of yesterday. It is quite easy 
to produce temporary molecules of such things as helium 
argide, argon hydride, and krypton xenide, and to study 
their reactions. But these molecules break up very 
quickly. Certain compounds of mercury and tungsten 
with the rare gases appear to have been made which are 
quite permanent. 

Let us not, therefore, overlook the possibilities of the 
chemistry of excited atoms in planning our chemistries 
of the future. 
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Unquestionably many Institute graduates who have not yet estab- | 
lished contact with the Placement Bureau would be interested in 
and qualified for some of these positions. If you have the type of 
experience that is in demand, and are looking for a greater oppor- 
tunity, your complete experience record should be in the confi- 
dential files of the Placement Bureau. 
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Such advances in manufacturing, made possible, in part, by G-E research, come home to 
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life. Not only the electrical industry but every field of endeavor benefits by G-E research— 
research that has saved the public from ten to one hundred dollars for every dollar it has 
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HE VARIAC-~—an auto-transformer with continuously adjustable output voltage—is sup- 
plied in a number of sizes. The Variac effectively and economically replaces the usual resistive 
control in many laboratory and industrial applications with these important advantages: 


Output Voltages are Independent of Load 

Output Voltages Higher than Line Voltage Provided 
Output Voltages Near Zero are Readily Obtained 
High Efficiency with Low No-load Losses 

Dials are Calibrated Directly in Output Voltage 


A few of the limitless Variac applications include: 


Transformer Testing Motor Speed Control 
Over- and Under-Voltage Testing Rectifier Control 

Line Voltage Compensation Illumination Variation 
Meter Calibration Heat Control 


The Variacs are supplied in load ratings from 170 va to 2,000 va, for line voltages 
of 115 and 230 volts, and for output voltages continuously adjustable from zero 
up to 270 volts. The prices range from $10.00 to $40.00. 
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